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Among  the  most  affected  alveolar  cells  are 
alveolar  type  II  epithelial  (AIIE)  and  pulmonary 
alveolar  macrophages  (PAM) .  These  are  characterized  by 
a  fuel  induced  lung  inflammatory  condition 
(parenthetically,  roles  for  PARP  in  the  inflammatory 
process  has  recently  been  described) .  Additionally,  a 
recent  study  demonstrated  that  AEII  cells  have  the 
ability  to  secrete  cytokines,  which  are  a  critical 
inflammatory  mechanism.  Witten  in  his  Renewal  is 
currently  focusing  on  the  above  topics  as  well  as  the 
role  which  he  has  already  shown  that  Substance  P 
analogue,  Sar9,  Met  (02 ) 1 1-substance  P,  treatment  is 
effective  in  attenuating  the  JP-8  jet  fuel-induced  lung 
in j  ury . 
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increasingly  interesting  topic.] 


Our  study  during  the  period  2005-2007  focused  in 
lung  cell  as  critical  in  the  regulation  of  airway 
inflammation  in  response  to  environmental  pollutants. 
We  have  found  that  a  prolonged  exposure  of  alveolar 
macrophages  to  a  nonlethal  dose  (8  |ig/ml)  of  JP-8 
induced  the  persistent  expression  of  several  pro- 
inflammatory  factors  in  macrophages  (IL-1,  iNOS,  and 
COX-2)  ( Free  Radic.  Biol.  Med.  42,1430-1440,  2007),  as 
well  as  cell  adhesion  molecules  (ICAM-1  and  VCAM-1)  and 
in  respiratory  epithelial  cells  (TNF-a,  IL-6,  and  IL-8) 
(Am.  J.  Respir.  Cell  Mol.  Biol.  35,  479-487,  2006). 
Because  poly (ADP-ribose)  polymerase  (PARP-1),  a 
coactivator  of  NF-kB,  regulates  inflammatory  responses 
and  associated  disorders  in  the  airways,  we  determined 
whether  JP-8  induces  the  poly (ADP-ribosyl) ation 
automodification  of  PARP-1  in  alveolar  macrophages.  We 
observed  that  PARP-1  is  activated  in  a  time-dependent 
manner  in  both  types  of  cells,  which  was  temporally 
coincident  with  the  prolonged  activation  of  NF-kB  and 
with  the  augmented  expression  of  the  pro-inflammatory 
factors  described  above.  A  lower  dilution  of  JP-8  (4 
jag/ml)  also  increased  the  activity  of  PARP-1  as  well  as 
the  expression  of  iNOS  and  COX-2  in  macrophages.  These 
findings  indicate  that  lower  doses  of  JP-8  also  affect 
the  regulation  of  proinf lammatory  factors  in  pulmonary 
cells.  Together,  these  results  demonstrate  that  an 
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extensive  induction  of  PARP-1  might  coordinate  the 
persistent  expression  of  proinf lammatory  mediators  in 
alveolar  macrophages  and  epithelial  cells  activated  by 
aromatic  hydrocarbons.  These  results  evidenced  that  a 
persistent  exposure  of  airway  cells  to  aromatic 
hydrocarbons  may  have  deleterious  effects  on  pulmonary 
function . 

The  key  observations  of  our  studies  on  the 
Affymetrix  Chip  Microarray  analysis  of  lung  mRNA 
isolated  for  mice  exposed  to  JP-8  was  published  (Am. 
J.  Respir.  Cell  Mol.  Biol.  32,192-200  (2005) .  We  used 
microarray  analysis  to  characterize  changes  in  the  gene 
expression  profile  of  lung  tissue  induced  by  exposure 
of  rats  to  an  aerosol  of  JP-8  at  a  concentration  of  171 
or  352  mg/m3  for  1  h  per  day  for  7  days,  with  the 
higher  dose  estimated  to  mimic  the  level  of 
occupational  exposure  in  humans.  The  expression  of  56 
genes  was  significantly  affected  by  a  factor  of  <0.6  or 
>1.5  by  JP-8  at  the  low  dose,  with  the  expression  of 
86%  of  these  genes  being  down-regulated  by  JP-8.  The 
expression  of  66  genes  was  similarly  affected  by  JP-8 
at  the  higher  dose,  with  the  expression  of  42%  of  these 
genes  being  up-regulated  by  the  fuel.  Prominent  among 
the  latter  genes  was  that  for  the  centrosome-associated 
protein  y-synuclein,  whose  expression  was  increased 
5.5-fold  by  JP-8.  The  expression  of  various  genes 
related  to  antioxidant  responses  and  detoxification, 
including  those  for  glutathione  S-transferases  and 
cytochrome  P450  proteins,  was  also  up-regulated  by  JP-8 
at  the  higher  dose.  The  microarray  data  were  confirmed 
by  quantitative  reverse  transcription  and  polymerase 
chain  reaction  analysis.  Our  extensive  data  set  may 
thus  provide  important  insight  into  the  pulmonary 
response  to  occupational  exposure  to  JP-8  in  humans. 
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